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Summary
Data warehouses provide accurate, timely man-
agement information for large enterprises. In a
business world characterized by frequent, far-
reaching change, data warehouses quickly lose
their relevance if they do not adapt to this change.

When built using traditional software develop-
ment methodologies, data warehouses are costly,
and do not adapt efficiently to change. 

Data Warehouse Lifecycle Management (DWLM)
is a new discipline for the creation and ongoing
management of a data warehouse throughout its
operational life. DWLM delivers enterprise-scale
data warehouses that adapt efficiently to change,
at lower cost than traditional software develop-
ment methodologies.

DWLM employs two development methods: Rapid
Iteration and Federation. These methods enable
organizations to implement an enterprise-wide
data warehouse in bite-sized pieces. 

Successful DWLM can only be achieved with a
data warehouse that can react quickly to change:
an adaptive data warehouse. Only a data ware-
house capable of making structural changes in
hours or days rather than the usual weeks or
months will support the rapid iteration and feder-
ated development methods. While traditionally-
constructed data warehouses require IT expertise
for any structural changes, adaptive data ware-
houses give users access to a business model
that can be changed without IT expertise, deliv-
ering unprecedented flexibility.

�Shell Downstream in Europe uses an

adaptive data warehouse to determine

profitability of key B2B customers,

improving overall profitability and cus-

tomer service. As a result, the organiza-

tion has been able to significantly

improve its gross margins.�

Offering high-speed implementation and faster
cycles of change, Data Warehouse Lifecycle
Management reduces risk and increases return
on investment.

Why Global 2000 Enterprises
need Data Warehouses
Every enterprise needs a view of its performance
across all its operations. Yet vital performance
data is usually spread across multiple operational
systems (CRM, ERP, Supply Chain), running on
different IT platforms, in different parts of the
business, with different physical data structures
and different identification schemes. The complex-
ity and cost of capturing and summarizing this
data into a meaningful whole often prevents
enterprises from getting the clear view of global
performance they need. 

To overcome these issues, many enterprises
use data warehouses to store a copy of data
drawn from operational systems using Extract,
Transform, and Load (ETL) technology. (See Figure
1 below.) Such data warehouses present data on
demand to business users and analysts via busi-
ness intelligence, reporting and analytical tools.

Figure 1: Basic data warehouse components

By acting as a central source for management
information, a data warehouse delivers a single
version of the truth that spans multiple opera-
tions. This gives executives visibility of business
performance, improving the organization�s ability
to react to competitive pressures.

With a data warehouse that delivers consistent
management information, an enterprise can
react more rapidly than its competitors to new
opportunities or downturns in the market.

Gaining a single version of the truth also improves
compliance with increasingly rigorous regulatory
reporting requirements, such as Sarbanes-Oxley,
and can help businesses meet operational stan-
dards, such as those demanded by Basel II for
financial organizations. Well-constructed data
warehouses also help to reduce the impact of
future legislative reporting requirements.
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Data Warehouse and
Business Out Of Step
Unless data warehousing products offered by 
ERP vendors meet companies� requirements very
closely, there has been no other option than to
build, rather than buy, data warehouses. In 
practice, most organizations customize their ERP
implementations and data warehouses to fit their
businesses. So, whether a data warehouse is built
from scratch, or based on a vendor�s pre-built start
point, the normal practice is to freeze the business
model at a point in time, then build a data ware-
house to reflect it. Changes taking place during the
development of the data warehouse are ignored.
Subsequent business changes are restricted, to
avoid the need for costly re-design exercises.

During the design of the data warehouse struc-
ture, conventional methodology requires the
expected output to be clearly defined before any
development work is started. Such definitions
must be determined with great care, because
once the foundations of the data warehouse 
are laid, changes in design will be costly. User
requirements for information, queries and report-
ing are defined in advance, then �hardwired� into
the fabric of the data warehouse.

With a data warehouse built in this way, any
major change � whether a new business require-
ment, correction of an error in reporting struc-
tures, or simply a user request for information 
in a different form � will require IT experts to hunt
through large systems and identify what needs 
to be altered, and then make complex changes 
in the relevant places. The cost will be high, both
in terms of IT resource and in terms of the time
needed for the data warehouse to catch up with
the new business requirement.

The real difficulty with data warehouses is that
users cannot reasonably be expected to know
what they want until they have used the system,
particularly where business intelligence is con-
cerned. In addition, change is a fact of life for
any Global 2000 company, whether it is respond-
ing to new market conditions or proactively tak-
ing a new strategic direction. Performance mea-
surement rapidly loses its relevance if changes in
the business are not reflected in the data ware-
house and its reporting structures. Even if the
enterprise succeeds in defining data warehouse
requirements and implementing them, users will
come up with new or changed requirements
when they start using the warehouse. 

Accurate, relevant and timely information can
only come from data warehouses, which continu-
ally adapt to remain aligned with changing 
business needs. Data warehouses therefore 
have their own lifecycles: business users request
changes, a data warehouse development team
evaluates these changes, translates them into
development plans, and finally implements them
before turning to the next round of user requests.

The traditional methodology of incorporating
changes into new (large-scale) releases of data
warehouses makes it difficult to keep data ware-
houses aligned with the business. 

As Frank Buytendijk, Vice President,

Gartner, Inc., points out � �Most data 

warehouse project plans focus entirely on

technical aspects of initial implementation

and change is thereafter seen as a produc-

tion issue. This does not reflect reality.

Enterprises need to adopt a methodology

where both business and IT align them-

selves during the entire life cycle of the

data warehouse.�

The need to rebuild data structures, and rewrite
the logic that loads and analyzes data, slows down
each update cycle of a data warehouse built
according to traditional methodology. This non-
value-add activity causes data warehouses to lag
behind change requests from the business. The 
IT function becomes increasingly mis-aligned with
the business, and users become more and more
skeptical about the value of data warehousing. As
the gulf between the business and the data ware-
house grows, enterprise reporting loses relevance.
Often, companies throw more IT resources at the
problem in an attempt to keep up with change, 
so the mis-alignment can be costly as well as
obscuring business performance.

As data structures (by which we mean the physi-
cal tables in the database) fall further behind the
business structures they were designed to mirror,
business opportunities may be missed and prob-
lems discovered too late. The data warehouse
itself becomes more costly and slow to adapt to
change, significantly increasing its total cost of
ownership and reducing its effective return on
investment.
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Figure 2: Resource usage for 
traditionally designed data warehouses.

As the above figure shows, the first phase of
rework to a traditionally-designed data ware-
house will dedicate almost all the resource to
satisfying new requirements. (At the end of
each phase, there will usually be some rework
to development carried out at the beginning of
that phase). Each additional phase, however,
will introduce new requirements that demand
changes to work completed in previous phases.
With a fixed budget, this means that less work
is possible in each phase. The alternative is an
increasing budget that accommodates the
rework as well as the new work.

Changes to the physical database schema are
resource-hungry, often demanding data unload-
ing, reformatting, reloading, changes to load and
extract code, reworking of data integrity check-
ing and rules, and many other housekeeping
tasks such as auditing, backup and recovery.
None of this rework adds any value, and its only
function is to enable new requirements to sit
alongside old ones. 

A ccording to the Cutter Consortium: 

�41 per cent have experienced data 

warehouse project failures.�

By the time four or five versions of a warehouse
have been implemented, rework can outweigh
work on new requirements, so that the majority
of budget is spent on non-value-add activity. In
extreme cases, rework takes over entirely, and it
becomes impractical to adapt the warehouse for
any new requirements. It must then be scrapped
or replaced (accounting for the 41% failure rate
quoted by Cutter Consortium).

Inflexible by Design
The root cause of this rework is that data is
�hardwired� for a specific use. At the initial design
stage, a data warehouse designer will decide the
structure of the data warehouse, and then go
through a complex implementation to load and
analyze data in this �hardwired� structure. When
the business function wants or needs to use 
the data warehouse differently, the �hardwired�
structure and complex code need to change
accordingly. �Hardwired� data is what makes 
traditionally designed data warehouses inflexible.

What is needed is an approach that accepts
change as the norm, rather than trying to 
eliminate it or ignore it.

Introducing Data
Warehouse Lifecycle
Management (DWLM)
Data Warehouse Lifecycle Management is the
management of one or more data warehouses
throughout their operational life, from initial
inception through creation, operation and a 
lifetime of modification.

DWLM employs an iterative approach to data
warehouse development, decreasing the data
warehouse cycle time, and can manage a staged
roll-out of loosely-coupled data warehouses act-
ing as a single, federated whole. DWLM enables
enterprises to align information systems with the
changing business operations they are designed
to support. 

Figure 3: Alignment of business 
and data warehouse lifecycles.
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As Figure 3 on the previous page shows, Data
Warehouse Lifecycle Management introduces
three phases: �Prepare�, �Implement�, and
�Operate�. These overlap with three phases in 
the business cycle: �Plan�, �Run� and �Evaluate�. 

Businesses �Plan� (along strategic, tactical and
operational axes), �Run� (in terms of operations
and management decision-making), and
�Evaluate� their performance in cycles. Sometimes
these cycles are tactical and quickly completed
(for example a sales promotion on an over-
stocked product), sometimes they are strategic
(the acquisition of another company). To be of
value, a data warehouse must keep in step with
these business cycles.

As a business evaluates one cycle and starts plan-
ning for the next, the data warehouse lifecycle
management �Prepare� phase configures a data
warehouse to capture and report on the relevant
data for that business cycle. As the business
moves from the �Plan� to the �Run� phase, the
data warehouse progresses to the �Implement�
phase, in which it is adapted to the requirements
of the new cycle and is prepared for operation.
As the business moves from �Run� to �Evaluate�,
the �Operate� phase of the data warehouse col-
lects a record of what the business is doing and
analyses it, to monitor business performance.
This gives the business information on which to
base decisions about the next cycle of change.

In such a dynamic environment, an ongoing life-
cycle of change needs to be incorporated into the
data warehouse methodology. To do this, Data
Warehouse Lifecycle Management introduces two
key approaches: Rapid Iteration, and Federation.

Figure 4: Rapid Iteration and Federation 
are two key methods contributing to the 

development of Adaptive Data Warehouses.

Rapid Iteration
Traditionally, IT development groups release 
versions of a data warehouse periodically, having
packaged multiple change requests into discrete
development projects. Each project represents
disruption to the business, and occupies valuable
IT resources, so it is better to delay minor
changes and deal with them together with one 
or two major ones, making a new project worth-
while. This, of course, means that changes to the
data warehouse are more risky because of the
larger, more complex projects involved. It also
means that the data warehouse will lag behind
the business, because change requests are not
immediately acted upon, but must first accrue
into a critical mass. 

Following the Data Warehouse Lifecycle
Management approach, data warehouses are
built for change and so can undergo a greater
number of smaller iterations, enabling them to
respond quickly to new business requirements.
These rapid iterations are not only less risky and
resource-intensive, but also enable data ware-
houses to remain more closely aligned with the
business. When frequent small-scale iterations
are implemented, data warehouses respond
more rapidly to the needs of the business; put
simply, the iterative approach expects users to
change their minds.

Where a large-scale change to the business does
necessitate a new data warehouse release, a
flexible data warehouse will make the process
faster, less costly and easier than it would be 
for a traditionally developed data warehouse. 

Federation
Complex enterprises benefit from consistent
high-level management information and a clear
view of how the business is performing. One way
to improve the visibility into business operations
is to standardize reporting structures and data
models from the top down. However, while this
delivers consistency, it also impedes the flexibility
of local operating units to adapt to changes in
their local business environment. 

Total standardization is impractical for most
enterprises. It costs too much, takes too long
and is prone to failure because very few areas
within a given business will be simple or uniform
enough not to require local customization. While
it may be possible to standardize currency codes
across an enterprise, it is unlikely that standard-
ized product hierarchies would be either feasible
or desirable.
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A successful data warehouse must be able to
report on local business performance as well as
global business performance. The performance 
of a local confection product sold only in Japan
would not be of interest at the global level, but
the performance of the confection category as a
whole probably would be. Local product perfor-
mance reporting has to sit alongside accurate 
global category reporting. 

The �federated� model for data warehousing is
one in which a hierarchy of data warehouses can
exchange data, business models and reporting
structures, to allow local autonomy and cus-
tomization, but also deliver global control and 
a degree of standardization. A 'federated data
warehouse' consists of a set of data warehouse
instances that operate semi-autonomously, are
generally geographically or organizationally dis-
parate, but which can be thought of as one large
data warehouse. Since a federated data ware-
house can be built one step at a time, it offers 
a �start small, think big� approach to data ware-
housing. The federated approach significantly
reduces risk in a global roll-out, because each
local warehouse is smaller in scope, delivers
quickly on local requirements, and can be 
operated by local business units.

Figure 5: Federation of corporate,
divisional, and local warehouses 

Early attempts at federated data warehousing
used a form of �virtual� storage, in which the
global warehouse did not store a copy of all
data; rather, it resided only in the operational
systems that created it. Global queries were 
broken down, run against each system, and the
results combined. This approach has been shown
to fail, being too complex technically, and placing
unpredictable demands for computing resource
on operational systems. (Gartner, Inc. labeled
this approach �obsolete before plateau� 

on their hype curve which tracks new technology
from initial inception to maturity on a plateau,
when it is adopted as mainstream). 

What does work very effectively, however, is 
a federation of data warehouses, each holding 
a copy of a core business model and common
master data, and where each higher-level data
warehouse holds summarized transactions from
the level below. Common master data � for
example the corporate organization charts �
flows downwards from the corporate (global)
data warehouse, while summarized transactions
� for example, the total number of sports coupes
sold in the Fiorentina outlet in Italy - flow
upwards from the local data warehouses. 

A federation of data warehouses can satisfy both
the local need for flexibility and performance,
and the global need for consistency and control,
with each data warehouse operating indepen-
dently of all the others.

The federated concept is advantageous not only
in terms of daily operations, but also where
implementation is concerned. When building a
federation of data warehouses that are capable
of adapting to change, enterprises can start with
a single project, perhaps in an individual country
or division of the business, then build up to a
global system, adding new data warehouses in
order of priority to the business. As long as the
data warehouses used are capable of adapting to
change, it is not necessary to fix the final archi-
tecture of the federation in advance, so a risky
monolithic project can be broken down into
numerous, low-risk, high-return sub-projects. 

In the federated approach, local operating units
incur the cost of data warehousing, but achieve
payback locally while contributing to the global
view, resulting in a sense of ownership and local
value. The single, monolithic warehouse
approach burdens local operating units with the
majority of the cost, but delivers the majority of
the benefits at the global level � a project man-
ager�s nightmare!

Like iteration, federation is almost impossible to
achieve using traditional data warehouse devel-
opment approaches. If requirements change 
during implementation (for example, if a division
consolidates its ERP infrastructure from five core
systems to two) warehouses already in use need
to be adapted quickly to the new data sources
and structures, so that work can continue.
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In a typical global federation project, an organi-
zation might implement one data warehouse 
per group of operating companies plus one per
region, and one at the global level. Such a pro-
ject might take a number of years to complete 
(it took nearly two years to implement 80 opera-
tions in the Shell Downstream business), and
because change is bound to be required during
the construction of the federation, the federated
approach is only practical if the data warehouses
used are adaptive data warehouses.

Five Principles for Designing
Adaptive Data Warehouses
The Rapid Iteration and Federation � as pro-
posed by data warehouse lifecycle management
� demand a data warehouse architecture that is
adaptive to change. 

An Adaptive Data Warehouse is one that is capa-
ble of adapting rapidly to business changes. In
the current business environment, this means
producing any new analysis from existing infor-
mation within one working day, and restructuring
data to a new business model, or adding new
data feeds, within a small number of working
days. Major new releases of adaptive data ware-
houses cause little or no disruption in use and
should be implemented in one or two weeks. 
In terms of speed and effort, this is an order of
magnitude better than traditionally-built data
warehouses. 

With an adaptive data warehouse, the rework
curve is quite different from that of the traditional
data warehouse, quickly leveling off at an 
economically acceptable level. An adaptive data
warehouse insulates data from the effects of
business change, so that data already stored
requires no reformatting, and no new or 
changed loading or extract code is required. 

Figure 6: Percentage of resource used to rework
earlier phases for adaptive data warehouses

Furthermore, maintenance functions such as
purge/archive/restore can also be generic, so
they are available automatically as new phases
are added, with no new work required. Rework 
in the adaptive data warehouse is limited to that
caused by misunderstandings in requirements
and human error, rather than being part of the
fabric of the design. 

The five flexible design principles outlined below
aim to deliver adaptive data warehouses that
stay aligned with business needs.

Figure 7: The five DWLM design principles

Principle I: Generic Storage
Data warehouses that set a physical storage
structure (database tables and columns) to meet
pre-determined business requirements will not be
quick to adapt when those requirements change.
For an adaptive data warehouse, a generic stor-
age model is crucial.

Much of the cost and time involved in modifying
a traditionally designed data warehouse with a
pre-set physical storage structure is associated
with rewriting SQL, database logic and other
code each time the database structure changes.
There are three main levels on which change
might occur: 

� Data - for example, the re-branding 
of a product 

� Data structure - for example, the addition
of a new level into an analysis hierarchy,
or the addition of a new level at which
departmental budgets are apportioned

� Infrastructure � for example, the addition
of a new type of data feed, such as 
market survey data
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In an ideal world, it would be possible to adapt
to business change without needing to make any
changes whatsoever in the physical database
structure. There is currently no way of doing this
for every type of business change, but a generic
storage structure brings the ultimate goal closer. 

The most promising design approach to generic
storage is the �reduced schema� approach, which
proposes the storage of different types of data in
the same table. The same SQL is used to load,
access and analyze data, whatever its type, mak-
ing it much easier to add new types of data and to
�reuse� the system�s facilities across data types.

The figure below shows four alternative ways to
implement the same requirement (a 3-level orga-
nizational hierarchy) physically. In Option 1, there
is one table for each type of organization; Option
2 'genericizes' everything below the level of com-
pany; Option 3 stores all organizational units in a
single table; and Option 4 stores data of all types
(not just organizational) in a single table. 

Figure 8: Alternative ways to implement 
an organizational hierarchy 

Each implementation option exhibits different
qualities:

Flexibility: Moving from Option 1 to Option 4,
the flexibility increases. To extend Option 1 to
include a 4th level requires new tables to be 
created, with all the associated code to load and
access them. Option 2 can accommodate a new
organizational structure below the level of
�Company� without change. Option 3 can accom-
modate new organizational structures at any
level. Option 4 can accommodate whole new 
data types beyond just organizational.

Legibility: The more generic options are more
difficult to understand than the less generic ones:

moving from Option 1 to Option 4, it becomes
harder to determine what is in the tables just by
looking at them. The software written to load and
access the data becomes more obscure as the
design becomes more generic.

Volume of software required: More generic
structures require less software to make them
work. Option 1 requires specific software to 
load each table, whereas in Option 4, the same
software will work for loading all types of data
(regardless of how many different types there
are). The same is true of software to access 
and manipulate the data � the more generic 
the option, the less software is required.

Performance tuning: It is possible to tune
Option 1 for very specific operations (e.g. to
make an operation on departments particularly
efficient). The more generic the implementation
option, the less scope there will be for tuning
specific operations.  Tuning on the more generic
implementations does, however, benefit database
operations on data of all the types covered by
that option.

So, while delivering the desired flexibility, the
highly generic approach (Option 4) to storage
has its disadvantages, principally:

� Poor legibility of the database 
structure for humans

� Difficulty of capturing rules and 
constraints

� Impaired performance

Legibility (to software developers) is a concern,
because in a generic data store the meaning of
the data is no longer self-evident from table and
column names. This problem can be resolved
through the inclusion of sufficient metadata in 
an additional sub-system designed to document
the meaning of the generically-stored data. In a
metadata sub-system, the meaning of the gener-
ically-stored data is itself held as data. As a sim-
ple example, a separate column could be added
to the THING table in Option 4 to hold the TYPE
of each row (indicating whether the row was a
COMPANY, DIVISION, DEPARTMENT, or any other
type). Storing the metadata separately has the
effect of making it far easier for business users
(rather than IT developers) to own and maintain
names and definitions of the business data,
improving control and freeing up IT resources. 
In very advanced generic storage systems, the
metadata is itself stored generically, permitting 
a further degree of flexibility.
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From a technical point of view, it may appear that
generic data storage will impair the performance of
the data warehouse. Empirical evidence suggests
otherwise: commercially-available relational data-
bases have been shown to perform as well, or very
nearly as well, with generic designs as with tradi-
tional designs. Where performance is an absolute
priority, a hybrid design may be considered, in
which the performance-sensitive portions of the
data warehouse are handled conventionally, while
the rest of the data is handled generically. Although
this will not provide optimal flexibility, it will certain-
ly improve on current data storage practices.

An alternative hybrid solution supports high-
performance access by creating replication facili-
ties that manage a copy of the generically-stored
data in a less generic form (e.g. a star schema).
For a limited capital outlay � the cost of additional
storage and of developing the replication manager
� changes in the generic data store can be
reflected in the less-generic structure, so that at
least some of the advantages of the fully-generic
approach are retained.

Generic data storage also allows multiple per-
spectives of the data to co-exist. Where two 
different countries (or business functions, or
product groups, etc.) have a different view of 
the data (perhaps reflected as different views of
product or customer), both of these views can,
and should, be supported in a data warehouse.

Allowing multiple classifications and perspectives
to co-exist within a federation of data warehous-
es enables each country (or division or operation,
etc.) to analyze its world in a familiar way, help-
ing to reduce resistance to enterprise-level data
warehousing. A top-level global warehouse intro-
duces a standardized corporate view for senior
management, in which all products have a single
coding, and are integrated with all customers,
across all geographies. Without generic storage,
traditionally designed data warehouses struggle
to reach this balance between global and local
needs. The result is either a lack of clarity at the
top level, or (more frequently) the enforcement of
rigid, unsuitable global standards at local levels.

Principle II: Data Warehouse 
Delivery-driven by the Business Model
In large companies the scope of coverage
required from a data warehouse constantly
increases, which (as a result) leads to increased
complexity of this data warehouse.  In a tradi-
tional data warehousing environment, the IT
function is in charge of altering the physical

structure of the database as it grows larger and
more complex. The business function will under-
stand what needs to change at the level of the
business model, while the IT function will under-
stand what is needed at the level of the tables
and columns in the database. There is often a
complex mapping between the two levels, intro-
ducing the risk of error, and requiring a costly
process of translation between them.

If it were possible for business users to manage
change in a data warehouse themselves, this
would eliminate the need for lengthy consultation
between the business and technical functions,
and enable data warehouses to be far more
adaptive. Even where only a limited IT knowl-
edge is required, the business function is always
looking for more productive and less error-prone
ways to keep a data warehouse current. The
ideal solution is to raise the level at which a data
warehouse is configured, going from the physical
database level to the level of the business model.
When this is done, business users can modify
data warehouses themselves without resorting 
to highly skilled IT development resources. It
should be possible, for example, for a financial
controller to change the definition of net profit
and to add some new budget data to a data
warehouse, confident that the results produced
will carry out currency conversion and time vari-
ance and all the other complexities correctly.

The acid test for a data warehouse operating

at the business level is that it should be 

possible to build and operate it without anyone

ever knowing the names of the tables in which

the data is stored. The data warehouse should

handle the conversion of the business model

to database structure, and provide facilities �

abstracted to the business model level � 

for loading and querying the database.

Ideally, people running the data warehouse should
only ever have to operate at the business level.

Principle III: Managed Master Data
Master (or reference) Data is data about prod-
ucts, customers, the organization, geography,
and so on. Any data that can be referenced is
master data, and the more often a piece of data
is referenced, the more important it is to manage
it. When it is properly managed, master data
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provides a consistent context against which to
measure business performance. For example, 
the true global sales of a product category (e.g.
�industrial lubricants�) will be reported inaccurately
if a product sold in Brazil is classified as �industrial
lubricant�, but the same product in Japan is clas-
sified �commercial lubricant� . Poor management
of master data makes it much harder to gain a
clear view of how a business is performing.

In large organizations, it is insufficient to use
transactional systems to manage master data
because they were not designed to do so, and only
rarely does a single transaction system hold all the
master data for a single topic (such as product).

For data warehouses in large-scale businesses

� especially complex, global businesses with

many products and services, geographically

dispersed, and operating under multiple cul-

tures and regulatory systems � it is especially

important to take control of master data. 

In an ideal situation, all master data would be
consistent and accurate across the entire busi-
ness, including suppliers, customers and other
parties the business interacts with. In practice,
most organizations struggle to achieve consistency
in their master data. 

So an important component of an adaptive data
warehouse is a scheme for managing master data.
Such a scheme needs to recognize that the data 
is not currently well-organized or easily-accessible.
It needs to put in place a process for the ongoing
management of master data, giving the business
owners of the data the tools to improve, enrich,
authorize and publish master data in a form
acceptable to the numerous systems used to run
the business, including the data warehouses used
to manage business performance. Without well-
managed master data, data warehouses produce
questionable results, which significantly diminish
their utility in running a business.

In addition to creating a reliable context for trans-
action data in a data warehouse, the effective
management of master data also improves data
quality in all systems. By encouraging data owners
to focus on their local coding schemes, master
data management can help improve consistency
and thereby reduce errors in operations, such as
goods being delivered to the wrong addresses.

Principle IV: Real-World Business Modeling
A Business Model is a model of a business
requirement from which a data warehouse can
be designed. The more accurately such a busi-
ness model reflects the real world, the less it will
need changing and the less a data warehouse
built from it will need changing. Consequently
the more closely the data warehouse will match
the business need.

Taking the time at the planning stage to create
an accurate business model pays dividends dur-
ing implementation and operation. Changing a
business model could take only a few moments
of discussion, while changing a database and all
the corresponding code to maintain and analyze
it could take thousands of man hours. 

Work on business modeling has been placed in

the public domain recently, one example being

the ISO 15926 standards in the process plant

arena.

At a simple level, we achieve more accurate 
real-world business models by modeling the
underlying nature of each object, rather than 
its use or role (an adaptive data warehouse can
include secondary classification by roles for other
purposes). Taking this approach increases the
model�s durability, because things change their
underlying nature infrequently (whereas what
they are used for changes very frequently). 

Conceptually, �Customer� and �Supplier� are subsets
of �Organization� in any business that sells to other
companies. If your business model includes
�Customer� and �Supplier�, rather than just
�Organization�, then it will be vulnerable to change.
For example, a particular supplier might also
become a customer, causing the same organization
to be classified under two different areas of your
business model. With such organizations represent-
ed as two independent facets (�Customer� and
�Supplier�) in the data warehouse, it will be difficult
to gain an accurate picture of the external world or
to report accurately. The industry has coined the
phrase �single view of customer� to accompany its
Customer Relationship Management initiatives, when
in fact this would be better stated as �single view of
organization�, �single view of person� and so on.

When creating an accurate real-world business
model, it helps to ensure that each entity can 
be identified as a member of its type, without
reference to any other information. If you need
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to look at an invoice to know that a particular
entity is a �Customer�, this is an indication that
�Customer� is not the underlying concept, but is
likely to be a role. You should probably model it
as an �Organization�. As another example, consid-
er Marilyn Monroe. In a real-world model, she
would be a �PERSON�. You may know her as an
actress, but that is a role she played for a period
of her life. There was a time where she was not
(yet) an actress, but she was always a person.

For every entity type in your business model, it is
important to ask, �Have I correctly identified and
appropriately named the thing itself, or have I
merely labeled some role it is currently playing?�
For every attribute, you should ask, �Is this 
really a thing in its own right?�

Frequently, new business requirements arise
when a business entity is given a new use or
role, for example, when an organization that cur-
rently supplies you with goods buys something
from you, and so becomes a customer. Equally, if
you change from selling solely to companies, and
start selling to individual consumers, then some
of the entities in your �Customer� table will be
companies, some will be individuals, and some
may even be your own employees. Attributes
that apply to individuals, such as gender, don�t
apply to companies, and suddenly the structure
of the customer table becomes highly complex.

If a data warehouse is designed around the roles
played by entities, this will increase the levels of
change experienced, and will entail frequent re-
work to the business model and the data ware-
house. If, on the other hand, a data warehouse
is designed around the underlying nature of each
entity, this decreases the degree of change expe-
rienced, since any organization (or person, etc.)
remains an organization (or person, etc.) what-
ever role it is currently playing. Real-world mod-
eling reduces the number of structural data
warehouse changes required to cope with 
changing business models. 

Principle V: Time Variance/
Corporate Memory
Organizations generally design data warehouses
to be operational over long periods of time.
During this time, some real-world objects about
which the data warehouse holds data will change
numerous times. Unless this history is captured,
the data warehouse cannot provide information
about the way these objects were in the past,
making it difficult or impossible for the business
to compare like with like over time.

Time variance is defined as the ability to explicitly
record a period of time against an item of data
to indicate the period for which that item of data
is considered effective.

There are cases where time variance is an impor-
tant part of the data needed for a business
process (for example, where salespeople are 
paid 5% commission on the amount of �industrial
product� they sell. The commission should be
paid on the classification of products at the time
of the sale, not the classification at the time at
which the commission is calculated). There are
also many �long running� processes during which
changes may occur � for example, a container
ship may change ownership and insurer (possibly
more than once) during a six week voyage.

Figure 9: Product reclassification 
without time variance.

Figure 10: Product reclassification 
with time variance.

The above figures show an example business
scenario � the reclassification of a product � 
with and without time variance. 
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Without time variance, Product B only ever has 
a single category, though on March 4th, it is
moved from the Confection category to the
Snack foods category. The association between
Product B and its former category is lost when
the reclassification takes place, so it is impossible
to make any meaningful comparisons between
categories over time using anything but the cur-
rent structure. Previously calculated summaries
at the category level would have to be re-stated
after the category change. 

With time variance, however, Product B has 
two categories: it is listed as confection for T=
January 1st, and as snack foods for T= March
4th. It is now possible to generate a true com-
parison of confection sales at any point in time,
taking the re-classification of Product B into
account.

So why not apply time variance to everything? In
an ideal world, this would be advantageous, but
there are practical reasons why doing so is rarely
considered. There is a good deal of technical
complexity in applying time variance to a rela-
tionship or attribute, and the relationships that
tend to need time variance are the ones that
determine structure, such as how the enterprise
was organized, and how products were grouped.
There is plenty of scope for technical and logical
errors, as well as increasing the resource
required to develop and maintain the data ware-
house. As a consequence, data warehouse devel-
opers usually apply time variance selectively,
rather than universally. 

It is worth noting that the more generic 

the storage model is, the easier it becomes 

to apply time variance universally. In the 

ultimate case of a single generic database

table, time variance can be made to apply 

to everything uniformly by implementing 

it once on that single table.

When time variance is applied selectively, the
first, and most obvious, selection that can be
made is between transaction data, master data
and metadata. Transaction data is data about
activities that took place at a point in time such
as a sale, an invoice, or a payment. Master (or
reference) data is common shared data about
business constructs such as products, customers,

the organization, and so on. Metadata is data
that defines or describes other data, such as the
definition for Net Profit.

Since transaction data does not change (by defi-
nition, it happened at a point in time), nothing 
is lost in practice by having no time variance on
transactions. 

Master data changes all the time, and data 
warehouses analyze transactions against master
data (e.g. sales by customer group by region 
by quarter). To provide accurate and complete
coverage of current and potential future require-
ments, a data warehouse must apply time vari-
ance to master data. In fact it is the relationships
between items of master data (customer, prod-
uct, organization, etc.) that are the most valu-
able place to deal with time variance. These rela-
tionships record hierarchies used to roll up trans-
actions for analysis (e.g. organization structure,
product categories, geographical breakdown).
Time-variant hierarchies are crucial for compar-
ing the performance of a structure in one time
period against the same structure in a previous
time period, while allowing the structure to
change in between. Indeed, time variance for
master data is vital if the enterprise needs to
summarize any information using associations
that may change over the period during which
transactions contributed to the summary.
Historical records recorded by time-variant data
are a significant advantage to many compliance
initiatives, since they record the precise state 
of a business at any given point in time. 

If time variance is handled correctly, future dates
can be treated in the same way as past dates.
This enables time-variant data to be �prepared�
and stamped with a future date. Once ready, it
can simply be left in the data warehouse, to
become effective when that date arrives. When
the future date is reached, no data re-organiza-
tion is needed, so the data warehouse will not
require any downtime for the time-variant data
to become effective. Transactions recorded in the
past can be summarized according to planned
future hierarchies, by using master data with
future time-stamps.

Finally, there is the question of metadata.
Metadata is a record of the meaning of the data,
so the time variance of metadata is a record of
how this meaning has changed. To have a record
of a data warehouse�s definitions as they change
over time is a huge advantage � enabling changes
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in the data warehouse itself to be tracked � but it
is rare in practice because data warehouses are
normally designed with the (current) metadata
enshrined in the database structure. 

No commonly-used database management sys-
tems offer the ability to view historical metadata
alongside the master and transactional data (in
their historical context). If the metadata is itself
held as (generic) data, then time variance can 
be applied to it, and a record of the meaning
ascribed to the (time-variant) master data can
be recorded alongside the master data itself. As
historic business requirements no longer apply to
the data warehouse, it is the current and future
metadata that hold the highest value. When time
variance is properly implemented then future
effective dates for metadata allow the business
to set up changes to a data warehouse, which
will become effective at a point in time in the
future. This improves the process for introducing
changes, as a new version of the metadata sim-
ply becomes effective when the time of its effec-
tive date is reached (rather than requiring the IT
function to stop the system, unload/reload the
data according to a new version of the database
and start the system again).

Data Warehouse Lifecycle
Management � a Summary
Data Warehouse Lifecycle Management brings
information systems back in line with evolving
business requirements, by decreasing data ware-
house cycle time. A rapid iteration approach for
each data warehouse, deployed piecemeal in 
a federation, enables the introduction of enter-
prise-level business performance management 
at low risk. 

Rapid Iteration and Federation require Adaptive
Data Warehouses � which are built around a
generic storage model, holding time-variant data.
Adaptive data warehouses are driven from a
real-world business model, putting this and the
master data in the hands of the business users
rather than IT specialists.

Data Warehouse Lifecycle
Management in Action
Kalido�s approach to Data Warehouse Lifecycle
Management is already powering successful 
projects for major global enterprises. Sample
successes include:

Shell OP, the various Oil Products businesses
within the Royal Dutch/Shell Group needed to
get a standardized global view of performance,
while accommodating local diversity and inde-
pendently-changing local, regional and global
business models and data structures. Using
DWLM, Shell OP succeeded in building a flexi-
ble, cost-effective  solution on an un-precedent-
ed scale. The DWLM solution brings together
management information to support standard-
ization and segmentation, with global and 
local views of key business entities such as cus-
tomers and products. This federative approach
permits any number of localizations to co-exist
with the common corporate data model, giving
a consistent top-down view without forcing a
structure on individual operating units. 

Global FMCG giant, Unilever, regularly under-
takes mergers and acquisitions, so it needed a
DWLM solution that would not require its mul-
tiple business models to remain static. Using a
DWLM approach, Unilever succeeded in bringing
together complex, time-variant data from
numerous systems, and is using this to deliver
relevant and timely management information
directly to business users. The company now
has commonality across supply-chain, brand,
customer and financial data, all cross-referenced
by the same master reference data warehouse,
ensuring greater consistency and accuracy of
information. The solution has made a substantial
contribution to savings in procurement, and
expanded Unilever's ability to view the historic
and projected performance of global brands
across financial and non-financial measures.
Unilever has also improved its ability to adapt
to M&A activity.

When Halifax and Bank of Scotland merged to
form HBOS plc, the board wanted to achieve
cost savings by integrating procurement data
across the whole organization. Conventional
wisdom dictated that a custom-built data
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warehouse would be needed, and that HBOS
would need to define an end-point very care-
fully before starting any work. HBOS could not
accept these constraints, because the nature
of its ongoing business evolution meant that
its organizational structures would be changing
regularly. Further-more, HBOS needed an
operational data warehouse as quickly as pos-
sible, since the board of directors wanted to
use the cost savings made within the first few
months of the merger as proof of its success.
The company's decision to opt for DWLM
resulted in a highly successful solution which
has contributed to substantial procurement
cost savings � a key objective of the merger.

Kalido has field-proven expertise in iterative data
warehouse development, and offers unique soft-
ware that automates the design and manage-
ment of adaptive data warehouses. Enterprises
using Kalido�s pre-built adaptive data warehousing
technology can significantly reduce project risk,
increase the speed of roll-out, and accelerate
return on investment from data warehousing.

For more information on how Data Warehouse
Lifecycle Management can deliver cost-effective
clarity throughout business change, visit
http://www.kalido.com 

About Kalido
Kalido provides adaptive enterprise data 
warehousing software to Global 2000 companies. 
The KALIDO® application suite (KALIDO) delivers
consolidated views of enterprise performance and
can immediately adapt them to major changes in
the business such as mergers and acquisitions,
reorganization, market consolidation, or new 
regulatory requirements. This improves the 
speed and accuracy of management and financial
reporting without the cost and delay of operational
system standardization. Kalido customers who
have measured the business benefits of their 
projects have typically found they have derived
annual savings of millions, and in some cases 
tens of millions, of dollars through improved 
management of their company performance 
and reduction of IT costs. 

With KALIDO, companies can rapidly create and
manage adaptive data warehouses and associated
master data throughout their lifecycle, benefiting
from the software�s strategic flexibility, low cost
and speed of deployment. An independently 
audited study shows that KALIDO saves as least
55 percent in ownership costs compared to 
custom-built approaches, a figure surpassed by
real-life customer experiences. A typical KALIDO
data warehouse implementation takes 2-5
months, as opposed to 9-18 months for 
conventional methods. 

Kalido customers include some of the largest 
companies in the world, such as BP, Cadbury
Schweppes, HBOS plc, InBev, Intelsat, Owens
Corning, Philips, Royal Dutch/Shell Group of
Companies (Shell) and Unilever. These companies
and many others use Kalido�s award-winning 
software in over 100 countries for their enterprise-
wide data warehousing and master data 
management projects. 

A privately-held company, Kalido is headquartered
in Burlington, Mass. and London, UK and has
regional sales offices throughout the United
States, United Kingdom, and France. More 
information about Kalido can be found at:
http://www.kalido.com.
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